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1. Introduction 

Human Immunodeficiency Virus (HIV) isa linear single-stranded, enveloped RNA virus of the Retroviridae 
family which attacks immune cells called CD4 cells, which are types of T cells thereby causing acquired 
immunodeficiency syndrome (Zhang etal., 2011).AIDSisacommon condition which has considerableimpact 
on theabi I ity of the body to fight i nfections. The vi rus is wi dely transmitted through contact of i nfected people 
with semen, virginal secretion, breast milk or blood by uni nfected persons (Stanley and Mad havan,1999).There 
i s evi dence that HIV pi ays a cruci al rol e i n damagi ng the i mmune system w hi ch hel ps the body to f i ght off 
infections(Hasel tine and Wong-Staal, 1988). 
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^Abstract ^ 

Despite successes achieved due to the wide availability and improvement of 
combination antiretroviral therapy regiments, there are still serious 
complications common in Human Immunodeficiency Virus (HIV) patients on 
(highly active antiretroviral therapy) HAART. This study seeks to evaluate the 
serum protei n status and electrolyte profi le of HIV/ AIDS patients on H AA RT i n 
University of Port Harcourt Teaching Hospital (UPTH). The electrolytes were 
determined my colorimetric method while total protein and albumin 
concentration were determined by spectrophotometric methods, but globulin 
and A/ G ratio were determined by calculation. The result obtained indicated a 
significantly higher total protein (p <0.05) in male HIV patients on HAART 
when compared to the male non HIV patients. For albumin, the result indicated 
a significantly lower value (p <0.05) in female and male HIV patients on HAART 
(2.38 ±0.22 and 3.27 ±0.22 g/ dL respectively) when compared to the control. A/ 

G ratio in male and female HIV patients on HAART was also significantly lower 
(0.54 ±0.09 and 0.69 ±0.09 g/ dL) compared to the control. From the result, a 
significantly lower value (p < 0.05) in concentration of sodium of female and 
male HIV patients on HAART (132 ±5.20 mMol/ L and 136.12 ±4.85 mMol/ L 
respectively) when compared to the control. The result for bicarbonate indicated 
a significantly lower value (p <0.05) in female HIV patients on HAART (23.24 ± 
2.20 mM ol/ L). Though the levels of most of the parameters analyzed were found 
within the normal range, serum protein and electrolyte monitoring in patients 
with HIV is recommended once treatment is recommended. 
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Si nee the begi nningofHIV/AIDSepidemic, more than 70 mi 11 i on peopi e have been i nfected w i th about 35 
million death recorded (UN AIDS, 2019a) and cases of newly infected individuals occurs in a matter of minute 
every day. As at M arch 14,2019, the HIV prevalence rate i n N igeria is 1.4% among adult aged 15to 49years, 
with about 1.9 million people living with HIV/ AIDS(UNAIDS, 2019b). 

Si nee it was reported, HIV i nfection has been attract! ng a lot of i nterest i n its treatment and prevention 
presently thereis no known curefor HIV/ A IDS but the use of antiretroviral drugs can help prevent secondary 
infections and complicationswhilesi owing downthedisease'sprogression (WHO, 2019). Antiretroviral drug 
i s fast becomi ng a key i nstru ment i n the effect! ve management of HIV. A nti retrovi ral therapy I s the use of d rugs 
in managementofH IV infection and (H ighly activeantiretroviral therapy) HAART isthecombi nation of three 
or four ART (NACO, 2013). Three drugs are used mainly with a view of reducing drug resistance which 
usually a rise from the useof ART. HAART is therefore frequently prescribed as frontline drug in reducing 
viral load,thereby keeping the! mmunesystem strong to fight off opportunistic infections (A bdulazeez, 2012). 
HIV/ A IDS is increasingly recognized asa serious, worldwide public health concern but HAART has changed 
the course of HIV infection with improvement in quality of life (Kenneth and Kartik, 2010). A part from the 
benefits, HAART have numeroussideeffects and its consequences are an important, but understudied, cause 
for concern. A spectrum of abnormalities has been described in HIV patients on HAART. In light of recent 
eventsintheuseof HAART by HIV patients, it is becoming extremely difficuittoignoretheexistenceof hepatic 
and renal abnormalities. Hepatotoxicity intheHIV infected patients are among the greatest cause of non- 
AIDS-related death in patients with HIV disease(Weberet al., 2(X)6). Serum protein level is therefore a rough 
measure of major functional changes in liver functions (Agrawal andjohri, 1990).Thedecreaseinsomeserum 
proteins could be attributed to changes in free ami no acids metabolism and their synthesis in the liver (Rivarola 
and Balegno, 1991). This adverseeffect might becaused bytheinterferenceof HAART with protein synthesis 
(Cawsonetal., 1982). 

A spectrum of renal abnormalities hasalso been described inHIVinfected patients(Bhupendraand Amrita, 
2019). These patientsarefrequently exposed to medications that can adversely affect renal function (George 
and Anushree, 2014). Havingconsideredthecontinuousincreasein HIV infection, renal abnormality such as 
HIV associated nephropathy are likely to become increasingly prominent (Winston, 2(X)1). Major renal 
complicationsin HIV infection are a spectrum that results in potentially reversible acute renal failure primarily 
acute tubular necrosis and HIV associated nephropathy. Any disease or condition that causes a fall inthe 
glomerular filtration rate(GFR) will affect plasma proteins and electrolytes. The occurrence of kidney function 
abnormalities was estimated to range between 10% and 20% of the adult population in most countries 
worldwide(Beagleholeand Yach, 2003). In N igeria however, theoccurrenceofprei/entable renal disease has 
not been determined (Afolabi etal., 2(X)9) butdataavailableappeartosuggestahigh prevalencewithinthe 
country.Abioye-Kuteyi etal. (1999) reported a prei/alencerateof 19.9%of undetected renal diseases in a rural 
populaceinWestern Nigeria. In2008 a38%prevalenceof renal disease was observed in Nigerian HIV/AIDS 
patientswho wereon antiretroviral d rugs (Emem etal., 2008). 

A number of serum protei ns and electrolyte abnormal I ties can arises i n HIV pati ents on H A A RT, yet these 
receive little attention in literature. This study seek to evaluate the protein status and electrolyte profileof 
serumasatool for monitoring hepaticand renal changesin HIV/A IDS patients on HAART in University of 
PortHarcourtTeaching Hospital (UPTH). 

2. M aterials and methods 

The study was carried out at U PTH, Rivers state N igeria. A total of 50 randomly selected HIV males and 
femaleson HAART and 50ag^ sec matched HI V-seronegativevolunteerswereenrolled into the study. Inclusion 
criteria for the pati ents were: positivetesting to HIV anti body assay using an A CON HIV 1/ 2Rapid Human 
I mmu nod ef I cl ency V i rus Test Stri p and f u rther conf i rmati on of same usi ng i mmu nocomb HIV 1/ 2 Bi ospot 
(Oregenics, Israel). Patients were also included if they were aged 18-50 years, and on HAART and if their 
informed consent was given through completing and signing of the informed consentform. Exclusion criteria 
were:family history of liver and kidney disease; presenceof any confoundingillnessliketuberculosis, HCV or 
anyopportunistic infection as well asCD4-i-cell count I ess than 200 cel Is/ ij \ of blood. 

2.1. Samplecollection 

A 5 ml portion of venous blood wascollected from each subject by venupuncture and allowed to clot. This was 
later centrifuged in aWisperfuge(Model 684) centrifuge at 2,500 g for 5 min and then analyzed for the different 
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parameters. Serum albumin (A LB) was determined bythemethodof Doumasetal. (1971), serum total protein 
(TP) by the method of Tietz (1995), serum globulin was calculated thus; serum globulin =total protein - serum 
albumin (TP - ALB). A/ G ratio was also by calculation and bicarbonate by titration as described by Tietz 
(1987). Serum sodium, potassium and chloridelei/elsweredetermined by ion selectiveelectrode method using 
H umalytemachine(Human, Germany) (Tietz, 1987). 

3. Statistical analysis 

Resultswereanalyzed using Statistical Package for Social Sciences (SPSS) version 10.0.Thedata wereexpressed 
usingdescriptivestatisticsand percentages. Values were given as mean ±standard deviation. 

Students t-tests were used to compare groups and Spearman's correlation coefficients used to establish 
associations. P-values I ess than or equal to 0.05 were taken as statistically significant. 

4. Results 

Thedemographicdataofthestudied population isas shown inTableLTheresult of the measured biochemical 
parameters are presented inTable2. Serumtotal protein and globulin concentrationswere significantly reduced 
in both maleand femaleHIV patients on HAART relativeto their control levelswhileserum albumin and 
A/ G ratio concentrations were significantly increased in both maleand femaleHIV patients on HAART 
relative to their control levels. Serum sodium and bicarbonatewere significantly increased infemaleHIV 
pati ents on H A A RT compared to the control, w hereas i n the mal e pati ents, the i ncrease was not si gn i f i cant. 
None of the patients was hypernatremic (>145 mEq/ L) while 30.8% of the patients were hyponatremic 
(<135 mEq/ L). All the patients were within the normal potassium reference level. There was no significant 
d i fference i n seru m potassi u m concentrati on of al I the pati ents compared to thei r control s. Correl ati on analysi s 
revealed a positiveassociation between sodium and bicarbonate ion concentrations (r =0.35) and a negative 
association between potassium and bicarbonate ion concentrations (r =-0.37) in the male HIV patients on 


Table 1: The demographic data of the studied population 

Parameters 

Test 

Control 

Sample size 

50 

50 

Age range (years) 

18-50 

18-50 

Male 

25 

25 

Female 

25 

25 


Table 2: The result of the measured biochemical parameters 

Serum parameter 

Male 

Female 

Test 

Control 

Test 

Control 

Total protein (g/(dL) 

8.06 ± 0.32* 

7.41 ± 0.24 

6.81 ± 0.38* 

6.67 ±0.17 

Albumin (g/ dL) 

3.27 ± 0.22* 

5.12 ±0.38 

2.38 ± 0.22* 

4.29 ± 0.32 

Globulin (g/ dL) 

4.79 ± 0.39* 

2.28 ± 0.46 

4.43 ± 0.41* 

2.38 ±0.31 

A/ G ratio 

0.69 ± 0.09* 

2.36 ± 0.64 

0.54 ± 0.09* 

1.84 ± 0.36 

Sodium ion (mmol/ L) 

136.12 ±4.85 

139.20 ±4.55 

132.00 ± 5.20* 

138.36 ± 2.89 

Potassium ion (mmol/L) 

4.13 ±0.37 

4.27 ±0.52 

3.98 ± 0.49 

4.12 ±0.31 

Bicarbonate ion (mmol/ L) 

24.80 ± 1.89 

26.84 ± 2.84 

23.2 ± 2.20* 

26.68 ± 1.60 

Note: * Significant difference at p < 0.05. 
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HA ART. No such association was found in the females. H owet/er, total proteinand globulin concentrations 
werefound to be positively associated in both male(r =0.63) and female(r =0.68) HIV patients on H AART. 

5. Discussion 

A wide rangeof renal and hepatic abnormalities has been described in HIV infected patients (Bhupendra and 
A mrita, 2019; and Weber et al., 2006) and it is among thegreatest causes of non-A I DS-related death i n pati ents 
with HIV disease. HIV patients on HAART arefrequently exposed to medications that can adversely affect 
renal and hepatic function (Georgeand Anushree 2014). Thispresent study exhi bits quitesomeabnormalities 
in serum protein status and electrolyte profileof HIV patients on HAART. Therewasa significantly higher 
value (p <0.05) in concentration of total protein offemaleand maleHIV pati ents (6.81 ±0.38 g/ dL and 8.06 ± 
0.32 g/ dL).Thevalueobtain is si ightlyabovethe normal rangefor total protein which is6.0- 8.0g/ dL. 

The high serum total proteincould beasaresultofhyperglobunemia. Although serumtotal protein has 
I i mited cl i ni cal i mportant w hen compare to al bu mi n d ue to compensatory i ncrease i n other protei ns d uri ng 
HIV infection. The relevance of serum total protein in evaluation of renal and kidney diseases cannot be 
ignored Cohnson et al., 2012). The decrease in serum total protein observed in this present study can be 
associated with increaselost/ catabolism in HIV infection oritmay be the side effect of HAART as observed 
by Okuonghaeet al. (2013). 

For albumin, theresults obtained indicated a significantly lower value(p <0.05) in concentration of female 
and maleHIV patients (2.38 ±0.22 and 3.27 ±0.22 g/dL respectively) thedecrease can berelated to the effect 
of HAART on CD4 count. Guenter (1993) reported that serum albumin level is related to CD4count. The 
decrease i n al bumi n could beattri buted to changes i n free ami no acids metabol ism and thei r synthesis i n the 
liver(Rivarolaand Balegno, 1991). This adverseeffect might becaused bytheinterferenceofthedrugwith 
protei n synthesis (Cawson et al., 1982). I n an attemptto clarify the mechanism i nvolved, H offman et al. (1985) 
reported that toxicants in some drugs caused a disruption in protein and RNA synthesis. 

Although the serum albumin level was decreased due to HAART, serum globulin level was however 
increased hence affecting the total protein level. 

AIDS is usual ly associated with reduceserum al bumi n occasion by hyper catabol ism, malabsorbtion and 
protein lost. 

For globulin, the results obtained indicated a significantly higher value(p <0.05) in concentration of female 
and maleH IV patients (4.43 ±0.41 and 4.79 ±0.39 g/ dL respectively). The increased in globulin concentration 
may indicate an immunodepressive response (Savory and H ammond. 1980). Liver is the site of albumin 
synthesis but globulin isformed bythelymphaticsystemtosomeextent(Jonesand Bark, 1979). Increased 
serum concentrations of globulin as observed in this study lend credence to the submission that the liver 
function may be impaired. The concentration of A/ G ratio in male and female HIV patients were also 
significantly lower (0.54±0.09and 0.69 ±0.09g/ dL respectively). 

Both globulin and albumin are also produced by theliver. If theliver is damaged, it can no longer produce 
these protei ns. The resu Its presented on serum protei ns areconsi stent and al I poi nti ng to thefact that the I i ver 
may have been damaged by H A A RT. 

The mean lower level of sodium Na+found in HIV patients on HAART isconsi stent with another study. 
(Frampton, 2013) werethedecreasewas attributed tothelossofN a+through diarrhoea duetotheeffect of the 
drugs. 

The mean K+let/el of HIV patientson HAART was significantly higher. This can beattributed to the facts 
that in HIV/A IDS infection, thereisthedestruction of cells by thedrug, high grade pyrexia/fever (causing the 
d estructi on of cel I s) and therefore I ead i ng to the i nf I ux of K+from the cel I s to the pi asma ( M ad eod, 2001). 

The significantly lower bicarbonate level of HIV patients on HAART can be attributed to the body's 
compensatory mechanism to maintain electrochemical neutrality duetotheplasma le/elsof N a+and chloride 
(A bramowitz et al., 2009). 

6. Conclusion 

Thechanges in serumtotal protein, albumin, and globulin and A/ G ratio of HIV patientson HAART can be 
attributed to theeffect of therapeutic regime. Wethereforeadvocatea routine measurement of this parameters 
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in HIV patients on H AA RT to havea better understanding of such patients in order to decrease morbidity and 

mortality. 
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